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IN THE CLAIMS: 

Please substitute the following claims for the previous claims. 

1, (currently amended) An electron beam treatment apparatus that 

comprises: 

(a) a chamber comprising: ^ 

a cathode having a curfac e of re l at i ve l y - l arge ar e a th a t is 
nvpnr nri tn nn inside of th e chambe r an exposed surface capable of produci n g electrons : 

(lil an anode having holes,, thoroin that i s d i spo s ed insid e th e 
chamber and the anode spaced opart from the cathode by a working distance thatjs 
greater than a mean free path of the electrons produced bv the cathode: 

(iii) a wafer holder disposed i noido the chamb e r facing the anode; 

and 

(to) a gas inlet to admit gas into t he chamber at a gas introduction 

rate: 

(b) a pump to exhaust gaa from the chamber at a gas ex hauet rate, the 
gas introduction rate and the gas exhaust rate p roviding a gas pressure in the chamber 

jc) a source of negative voltage whose output is applied to the cathode to 
provide a cathode voltage; and 

(d) a source of voltage whose output is applied to the anode; 

a gas in l et adaptod to adm i t gas i nto the chamb e r ot on introduct i on 

fat e ; and 

a pump adapt e d to oxhau s t gas from tho chamb e r at an exhaust rate, 

tho i ntroduct i on roto and tho oxhaust rate prov i ding a gas pressure in tho chamber; 

wherein values or jjie cathode voltage, gas pressure in the chamber, and the 
working distance are such that there is no arcing between the cathode and anode an4 at 
the working distance that is greater than on e l ectron the mean free path of the electrons 
from the cathode . 
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2. (currently amended) I he apparatus of claim 1 further comprising a 
source of aa s wh i ch sourc e Is a sourc e of comprising one or more of Ne, He, Ar, H 2 , 0 2 , 
Kr, Xe, and N 2 . 



3. (currently amended) The apparatus of claim 1 wherein a material of 
the exposed surface of the cathode is selected from the group consisting of Al, Ti, Ni, Si, 
Mo, graphite, W\ Co, and alloys of the foregoing. 

4. (original) The apparatus of claim 1 wherein a material of at least a 
surface of the anode is selected from the group consisting of Al, Ti, Ni, Si, Mo, graphite, 
W. Co, and of the foregoing. 

5. (currently amended) The apparatus of claim 1 wherein the source of 
negative voltage is capable of providing output voltages in a range from about -.5 KV to 
about -10 KV. 

6. (cancelled) 



7. (currently amended) The apparatus of claim 1 wherein the pump 
provides a gas pressure that is greater than about 40 mTorr. 
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8. (currently amended) A method of treating a wafer with an electron 
beam in operating an electron beam treatment apparatus that includes a chamber; a 
cathode having ene an exposed surface of relativ e ly larg e ar e a that is expos e d to an 
inside e* the chambe r that is capable of producing electrons : an anode having holes 
therein that is disposed inside the chamber and spaced apart from the cathode by a 
working distance; a wafer holder disposed inside the chamber facing the anode; a source 
of negative voltage whose output is applied to the cathode to provide a cathode voltage; a 
source of voltage whose output is applied to the anode; a gas inlet adopted to admit gas 
into the chamber at at* a gas introduction rate from a source of the gas; and a pump 
adapted to exhaust gas from the chamber at an a gas exhaust rate, the gas introduction 
rate and the gas exhaust rate providing a gas pressure in the chamber, which method 
comprises: 

placing a wafer on the wafer holder; 

maintaining a working distance between the anode and the cathode 
that is greater than an electron mean free path of electrons produced by the cathode: and 

setting the source of negative voltage, the ga§ introduction rate, the 
gas exhaust rate, and the working distance to provide values of the cathode voltage, gas 
pressure, and working distance such that there is no arcing between the cathode and 
anode and aj the working distance tbaj is greater than an o l octron the mean free path of 
electrons from the cathode. 

9. (original) The method of claim 8 wherein the cathode voltage is in 
range frnm ahnut - 5 KVto ahnut -10 KV 

10. (currently amended) The method of claim 9 wherein the gas is 
comprises one or more ofc Ne, He, Ar, H 2 , 0 2 , Kr, Xe, and N 2 . 

1 1 . (original) The method of claim 8 wherein the gas pressure is greater 
than about 40 mTorr. 
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12. (new) An electron beam treatment apparatus that comprises: 

(a) a chamber comprising: 

(i) a cathode capable of producing electrons, the cathode having 
an exposed surface area of from about 4 square inches to about 700 square inches: 

(ii) an anode having holes, the anode spaced apart from the 
cathode by a working distance in a range of from 10 to 20 mm; 

(iii) a wafer holder facing the anode; and 

(iv) a gas inlet to admit gas into the chamber at a gas introduction 

rate; 

(b) a pump to exhaust gas from the chamber at a gas exhaust rate, the 
gas introduction rate and the gas exhaust rate providing a gas pressure in the chamber; 

(c) a source of negative voltage whose output is applied to the cathode to 
provide a cathode voltage: and 

(d) a source of voltage whose output is applied to the anode. 

13. (new) The apparatus of claim 12 further comprising a source of gas 
comprising one or more of Ne, He, Ar, H 2 , 0 2 , Kr, Xe, and IM 2 . 

14. (new) The apparatus of claim 12 wherein a material of the exposed 
surface area of the cathode is selected from the group consisting of Al, Ti, Ni, Si, Mo, 
graphite, W, Co, and alloys of the foregoing. 

15- (new) The apparatus of claim 12 wherein a material of at least a 
surface of the anode is selected from the group consisting of Al, Ti, Ni, Si, Mo, graphite, 
W, Co, and of the foregoing. 

16. (new) The apparatus of claim 12 wherein the source of negative 
voltage is capable of providing output voltages in a range from about -.5 KV to about 
-10 KV. 
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1 7. (new) The apparatus of claim 1 2 wherein the gas pressure is greater 
than about 40 mTorr. 

18. (new) The apparatus of claim 12 wherein the wafer holder is for a 
300 mm wafer. 
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